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Abstract 



A single lens of high performance and high image quality has a diffractive optical element and, more 
particularly, an optical system best suited for use on optical instruments for which chromatic aberrations 
must be corrected, e.g., silver halide or electronic cameras. The optical system has one positive lens and a 
stop. At least one surface of the positive lens is constructed of a diffractive surface r1 , and satisfies the 
condition 3 
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A8 =-1.8442 x 10-10 

AJ0= 32197 x 10-'2 

[0 0 5 1 ] 3!iS0>J4 

f=35.08mm. FN0= 5. 6. fB=24.69mm. 01=29.2° 



(8) 



ftfflW- 1 0-7 3 7 6 0 



10.53841 (IHtffoS) di=0 ndl =1001 i/di=-3.45 

10.53879 d2 = 0. 1 nd2 =1.52288 v dl =52.50 

10.53879 d3 = 2. 7 nd3 =1.72916 v d3 =54.68 

14.624 d4 = 6.3 



r5 = ~ («y) 

an s 

K = o 

A4 =-2.3481 x10-8 

A6 = 5.9052 x 10-10 

A8 =-1.0936 x 10-H 

Aio= 5.9429 x 10-H 



[005 2] ii|5l5 



[o o 5 3] -mmme, 



=35. 09mm, FnO=10.0, fe =27. 39mm. to =29. 4' 

7.73666 (Ettfffi) d 1 = 0 ndl =1001 i^dl =-3,45 

7.73685 d2 = 2.8 n d2 =1 49241' v dl =57. 66 

11.239 d3 = 3. 3 

« (»y) 

f =34. 99mm, Fno= 8. 0, f g =26. 70mm. a; =29. 7" 

ri = 8.635 d] =2.2 ndl =1-58423 v d] =30.49 

r 2 = 11.63195 d 2 = 0 nd2 =1001 Vd2=-3.45 

r 3 = 11.63291 Oflrffi) d3 = 5.0 

r4 = ~ («y> 

S3S 
K = 0 

A4 = 6.2514 X10-8 
A6 =-4.0455 x 10~9 
A8 = 1. 6008 x 10-10 
Aio=-2.3132 x 10-12 



too 5 4] mmm7 



f =35. 02mm, FU0=10.0, f b =36. 70mm, w=33.4° 
r 1 = oc Ofcy) dl =5.3 

r 2 = -19.476 d 2 = 2.1 n d 1 =1.80518 v dl =25. 43 

r3 = -13.13493 d3 = 0 nd2 =1001 v dl =-3.45 

r 4 = -13. 13400 (teJlJT®) 

141 
K = 0 

A4 = 2. 8820 x 10"8 

A6 =-2.4872 x 10"9 

A8 = 9.0522 x 10"H 

Aio=-1- 2789 x 10-12 



[0055] nmm 8 



= 28. 13mm. Fno=10.0. fB=29.95mm. u>=40.9° 
°° Ctt l J) di =2.1 

-17.405 (imm d2 = 3.4 n d 1 =1.49241 I'd! =57. 66 

-8.78033 d3 = 0 nd2 =1001 v dl =-3.45 

-8.78003 (B&fffi) 



(9) 



1 O - 7 3 7 6 O 



121 

K =-3.7483 

A 4 =-1. 1079 x10-6 

A6 =-4.3796 x 10~5 

As = 1.0864 x 10-5 

A1 0—8.6209 xlO-7 

K = 0 

A4 = 1.0720 X10-7 
A6 =-1.7234 x 10-8 
A 8 = 1. 1880 x10-9 
Aio=-3. 1276 x 10-H 

[ o o 5 6 ] mmm 9 

f=35.01mm, Fno='0.0. fB=36.36mm, aj=33.6° 
r 1 = ~ (ttM) di = 5.0 

r 2 = -27.31349 (EJtfrffi) d 2 = 0 n d i =1001 z/d1=-3.45 

r 3 = -27.31115 d 3 =3.7 n d2 =!. 51633 f d2 =64. 15 

r 4 = -12.095 

mzm 
k = o 

A 4 =-4.7099 x 10-8 
A 6 = 5. 4520 x 10-9 
A 8 =-2.7932 x 10-10 
Aio= 5. 1518 x 10-12 

[0057] mmm 1 o 

f =34. 91mm, Fno= 8.0, f B =26. 42mm, a) =29. 6° 
ri= 8.46962 mmS) di=0 n d i =1001 i/ d i=-3.45 

r 2 = 8.46986 d 2 = 2. 8 n d 2 =1.52542 i/ d2 =55.78 

r 3 = 12.587 d3 = 4.3 

r 4 = °° o»y) 

*1B 

K = 0 

A4 =-3.7712 x10-8 
A6 = 1.9069 X 10-9 
As =-6.0866 x 10-H 
Aio= 6.6391 x 10-13 

f=34.99mm, FN0 = 10 0. f B =35. 80mm, w=34.0° 
r 1 = oo (l&IJ) d, = 6.4 

r 2 = -67.100 d2=4.5 n d j =1.52542 u d] =55. 78 

r 3 = -15.88033 d3 = 0 n d2 =1001 v d2 =-3.45 

r 4 = -15.87970 (EUffffi) 

14® 

K = 0 

A 4 = 9. 3943 x 10-9 

A6 =-1.6509 x 10-'0 



[O 0 5 8] 1 



(10) 



nmW- 1 O - 7 3 7 6 O 



A 8 = 2.2255 x 10-12 
Aio=-1.2518 xJO-H 

[0059] mmm 1 2 

f=35.05mm. Fno=10.0, f b =26. 38mm. cu=29.5° 
r\ = 7.52470 (HtfT®) di =0 n d 1 =1001 t/ d 1 =-3.45 



r2 = 7.52486 d 2 = 2. 8 n d2 =1 52542 v d2 =55. 78 

r 3 = 10.320 d3 = 4.0 

r 4 = oo «$y) 

SUBS 

K = 0 

A4 =-3. 2062 xlO-8 
A 6 = 2.4717 x|0-9 
As =-9.9425 xlO"!' 
A)0= 1.3675 x 10-12 

coo6o] mmm 1 3 

f =35. 04mm, Fno = '0.0, fB=26.71mm. w=29. 5° 
M = 7.922 di=2.9 ndl =1.49241 fdl =57.66 

r 2 = 11.56682 d2 = 0 nd2 =1001 i/d2=~3-45 

r 3 = 11.56740 OsltfnE) d 3 = 4. 1 
r4 = °° (ttU) 

131 
K = 0 

M = 6.4050 X10-8 
A6 =-4.9665 x10~9 
As = 2. 1745 x 10-10 
Aio=-2. 5989 x 10-12 

[0061] mmm-\ 4 

f =44. 99mm, FN0= 10. 0, f Q =33. 50mm, cu =24. 5° 
r| = 10.34363 (@8fffi) di =0 ndl =1001 i^dl =-3.45 

r 2 = 10.34385 d2=3.6 nd2 =1 49241 v d 2 =57.66 



r3 = 15. 799 d 3 = 6. 1 

M = °° OBiY) 

Hi 
K = 0 

A4 =-1. 5807 x 10-8 

A 6 = 8.4078 x 10-10 

As =-2. 6139 x 10-11 

Aio= 2. 7852 x 10-13 

[0062] mmm ^ s 

f =44. 95mm. Fno=10.0, f b =47. 33mm. w=26. 7° 

r 1 = 00 cgc y ) di =5.3 

r 2 = -37.350 d 2 = 6. 0 n d | =149241 i/ d! =57 66 

r 3 = -15.49698 d3 = 0 n d2 =1001 Vd2 =-3.45 



(11) 



ttfflW- 1 0-7 3 7 6 0 



r 4 = -15.49653 (H8t®) 

K = o 

A4 = 1.5193 x10-8 
A6 =-9.3462 x 10-10 
Ag = 2.2678 x 10-H 
Aio=-1- 8027 x 10-13 

[oo63] mmm 1 e 

f =34. 97mm. Fno=10.0, f b =26. 87mm, oj=29. 4° 
r] = 7.73738 (HflTffi) d|=0 n d] =1001 i/ d1 =-3.45 

r 2 = 7.73753 d 2 = 3.2 n d2 =1.49241 |/J2 =57.66 

r 3 = 11.253 d3 = 3. 14 

r 4 = oo («y) 

[0 0 6 4] ±E*Jfi«lJ10>JlHja*iSil=»-r«3*BBJR [ O O 6 5 ] fel±(Oft*lfi«<0 f , fQ. fQ/f = 

». SlttttSI, tt*fett*. «Jtta*a-ri|Jl (D . d/f ='(2) . r A . r B - (rA~r 

fi^i9l:ii;t 0 B ) / ( rA + rB ) = (4.) <Dfit£TS5tf>^l-fFT„ 



(12) 
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*JS«1 








mmms 


f 


40.05 


50.01 


28 


35. 08 


35.09 


f D 


486. 7138 


315. 2788 


226. 0657 


292. 2687 


315. 0388 


(1) 


12. 15 


6.30 


8. 07 


8. 33 


8. 98 


d 


3.5 


5.7 


2 


2.7 


2.8 


(2) 


0.087 


0. 114 


0.071 


0. 077 


0.080 




9. 36003 


12.421 


-11.358 


10. 53879 


7. 73685 


r, 


14.459 


18. 70665 


-19. 60302 


14. 624 


- 11. 239 


(4) 


-0. 21 


-0.20 


-0.27 


-0. 16 


-0. 18 
















f 


34.99 


35.02 


28. 13 


35.01 


34. 91 


f D 


140. 9515 


185.4991 


256.9719 


318. 7875 


298. 9021 


(1) 


4.03 


5.30 


9.14 


9.11 


8. 56 


d 


2.2 


2.1 


3.4 


3.7 


2.8 


(2) 


0.063 


0.060 


0. 121 


0. 106 


0.080 


r A 


8.635 


-13. 13993 


-8. 78033 


-12.095 


8.46986 


r t 


11. 63195 


-19.476 


-17.405 


-27. 31115 


12. 587 


(4) 


-0. 15 


-0. 19 


-0.33 


-0. 39 


-0. 20 






mm 1 1 


gffifll 1 2 


m&mi 3 


mnmi 4 




f 


34.99 


35.05 


35.04 


44.99 


44.95 


f» 


400. 2856 


354. 005 


230. 5632 


486. 3419 


533. 5565 
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(1) 


11.44 


10.1 


6.58 


10.81 


11.87 


d 


4.5 


2.8 


2.9 


3.6 


6 


(2) 


0.129 


0.080 


0.083 


0. 080 


0.133 


r A 


-15. 8803 


7. 52486 


7.922 


10. 34385 


-15. 49698 




-67.1 


10.32 


11.56682 


15. 799 


-37. 35 


(4) 


-0.62 


-0. 16 


-0.19 


-0. 21 


-0.41 





mmm 1 6 


f 


34.97 


f n 


399. 0077 


(1) 


11. 41 


d 


3.2 


(2) 


0.092 


r t 


7. 73753 


Ti 


11. 253 


(4) 


-0. 19 



[0 0 6 6] &±ttSLfc*«W<D@lfrg3fc**iF-£* 

•5. 

3 < f D / f < 3 O 

[0 0 6 8] C3J MteiE^^Xli^y <tRMfii|<7)S 
3< f D /f < 1 5 

[0069] [43 1 ftOIEU^Xfc&y £*-r-i># 
3 < f D / K30 
0. 07 5<d/f <0. 15 
tztzL. f o l±HuIfiSflrfficDl£,£8g*iL fl*U>X&£ 

£o>£££NL cKimfiejEL/^xro^r'fe-s,, 

[00 70] [5] HUtBjEU>XliBuf2S&UI-*tLT 
Dfl®^ffi]ltfc^-X^XU>XT?fc^Ci:$t#ai:^-^ 



1 iBA<ll»rail=r«ril*tLTt^-t*f*«fr-5EI»r 

[0067] C2] TE*fts:*a!fcrc:ii»«i: 

• • • (1) 

>xm» 

• • • (1) ' 

• • • ( 1 ) 

• • • (2) 

±te ti] [4] (D{sr^ 1 m&mo>®mm%&m 

[ O O 7 1 ] C 6 ] mlfeiE U >X(±«»S<f »J!S*t*4 



(14) 
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C4] <Di*stifriTM&m<D®m§i3t¥m*£G+i>i'> 

XJk» 

[0 0 7 2] [7] SlJffiiEU>Xli**^X*t*4lrrtJt 

f a C 1 3 fr£> C4] (Dtttlfr 1 H5B«<»l5]^M^^ 
[00 7 3] (83 fH2iEU>X(i^^X«*4l^r« 

[007 4] (9) 1 &0)IEU>Xi:&y ^^fi)^ 

3 < f d /f<30 
7=fc*U fD (*l9lWS(75^^ffi«. fliU>X&££0) 

£..SS§SI-t?fc<5o 

[00 7 7] C 1 2 ] ±fg C 1 3 t> C 1 1 3 CDffift 

4 5<J/D 

[0 0 7 8] C1 3] ±E(1]ji«6 [12]OM*l 

-0. 5< (r A - r B ) / (r A 

[0 0 7 9] (143 JtE (13 C1 23 ©W*t 

frUlCfcUt, mfilA^WII^ lEb^Xir&yKT 

SU^Xlfc, 

[0 0 8 0] (153 ±fi[1] ^6 (12]fl)flh 
AM ifl-fel^T. &y .tiEU^XlCT 

<SU>X^o 

[008 1 ] [16] JtE C1] CI 23 <0H*l 

[0 0 8 2] C17] ±|2 C 1 3 IcfcLNT, U>X<t 

3 < f o / f < 1 5 
O. 07 5<d/f<0. 15 
fcf£L. f 0 !*8tIta(e!J/T®(7)^^S&fit, fl*U>X££ 

[008 7] 

i:it% ft*<DBSrU>Xri*im*i*tefci*ttte£ 
<fc-f£C,>: 



**»c*it»T. ttjEU>Xf4ttyi=»LIHiai*lRlltfc> 
-^.^XUVXT'fey. ?0>drtt< <tt 1 atfEffBI:: 

■r-i>u^x^ Q 

[oo75] C103 i^roiEu>x^^y £*rt-£ 
^mirfctNT. fSlELOXlii^ij&l-Bl^^u 

u>x&. 

[007 6] [1 13 ±E [13 . [93 Xl± [1 

03 irfci^r. n^fifc^fcT-iiiaTftttstsasfc-r;: 
t^t^t^-^ni^s^^^^wt-^u^xmo 

• • - d) 

• • • (3) 

+ rB ) <-0. 1 - - • (4) 

[0 0 8 3] C183 ±12 C1 3 (-£si>T. b>Xi 
[0 0 8 4] [193 ±12 [1 3 IcfclNT, U>X® 
[00 8 5] [2 03 ±E [1 3 [Cfc^T, «y tfi 

(7) jfc*A<»St t -5 «fc d #<£E(~& y A<S2a * nt t n -5 c 
<t $ t# tit £ r S 0 StS *gt*^- $• * -r =b I; > x& . 
[0 0 8 6] [2 13 toKmfrZmiz^ i#roiEb> 

'M<it,1 ffi©0&riIi£*rLTfcy. TE*I*SC£3« 

s-r*wt**#«t-r4iii»fa3fe^*^^r-6u>x 
- • • (1 ) 

• • • (2) 

[IS 1 ] @tfrtt^<D@«ftffl£»W-r SfcttttET-fc 

So 

[12] &«*!SS@tfrS3fe¥* ; F-roWffi»tt£*ria 
[83] feiteao5«|iElrB|LrttBBr«»fc«)0)ll-e35 

So 

[14] i (Dis^>xm<DMiwmv$,&„ 
[as] *tt«2<ou>x^a>Bfai0-efc*. 

[0 6] *tfie"J3©U>XS05BrffiSI-C*4. 

[I?] *!6fi»J4rou>x*o)Biffiiarfe5. 



(15) 



1 0-7 3 760 



[I38] *«5«7<OL/>XJ6a)BfiBHt?fc4, 2 1 -3HAS 

[IH9] ^JSCT 1 OTilx^El-Cfe^o 2 2— =F5il^aJ 

[©10] *»WlCfcl*Tm*4@8fiS<&ftf*Wfc»tt 2 3 ■••*«»*» 

[»#0!>|«H] 



[B1] 



[0 2] 









1 ?' r3 






^ r, 












da t 






♦ 





^_ru~LrLr^ 



(0) 



(16) 
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[HI 9] 




